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(57) Abstract: Liquid is supplied by a supply mechanism (72) to between a lens (42) and a wafer (W) on a stage via a supply port 
(36) on one side of the lens (42), and the liquid is recovered by the recovering mechanism (74) via a recovery tube (52) on the other 
side of the lens (42). When the supply and the recovery of the liquid are carried out concurrently, a liquid (always recirculating) of a 
specified amount is retained between the lens (42) and the substrate (W) on the stage. Therefore when an exposure is made (pattern 
transfer onto the substrate) with this condition kept, an immersion method is applicable to allow a pattern to be transferred on the 
substrate with a good accuracy. When the liquid leaks out from under the lower end (32g) a peripheral wall, the liquid not recovered 
is recovered by an auxiliary recovering mechanism (76) via a slit (32h 3 or 32^). Accordingly, no liquid will remain on the substrate. 
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U-h22a~22d) ±fr &*3^**l=E«t* tl^o 
«rlB#»ft*5 4 6 2 d &Z*l*tlit Lt-S*<S^> 

oTW ^ 0 fcfc. BlT«l*.'*tl**B4l=»ltfe*ifc/^^6 2d* 

11X^6 01-6 04 #*;fc**l*«SikW*. = 4Tfi/^6 2d 

aifcitt^U- h22a~22d) _fC UVX4 2©TSI* l J _Ltf>&fi* 

X'J-y h (32h,~32h 4 OHvftuW rtlC*li»a*-e*^±lf6*t*i: 
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@3ic***LS«fc5{c, tnr2a>^uv 2 h 8 s 3 2 h 4 **^*ia> 

^BS^tlTl^A^ M^OX'J f h32hi, 32h 2 -t*L-?*ia)5fi«l=4i* *S 

HU/<'J>ya)fc46a). M&&W.&iii&tfmfZ>*iX^Z>o KIT* 

2 i: y . m\y>X4 2\Z^mt *ltz-tt<D ~J X ) XA4 4 A, 4 
4 B^IStt^HTt^o 

4 0<Dl^^«!:nai:^®i _ ^*¥^^l-St;i)-S>rroSii?L4 0 d, 40 e 
M) Ift^'JXA46A. 4 6B*«**l-F*lE«**U &ffi4 
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9 o a t^*i=*jfttt«jia3R*iii*^****9 o b*qe«**vti**. m 

MJkQ O ate. ®1 ©i«»St«2 0l=J:oT^->*7*««ii**l**»**- 
S3f«jXA4 6 AI=*oT»ltT3Erl=nifCJR****l* EfJ&d) 'J XA 4 4 A 

jzj:or^x/\waiBi=***AXic»LTl»a&*rt*yiH*t**t*. -*» ^ 

B-e»*±*l=*H-CRlt*"*i, MI-E^^'JXA4 6BT-7K¥^ipJlc[pl(tr 

Rg|t^90a. §M90b. ?UXA44A, 44B»tfM^'JXA4 6 
A, 4 6Bmt, «x.tf«F|IH3p6-2 8 3 40 3^aat;c*llC»(6-r 

**BM*IMR6. 4 4 8, 3.3 2**r=|B***i**OfcWI1«©l»Alt*a«a) 

M^.m.mth^M^mmm^ coo a. 90 b) tiat*^t*. * 

±B^«*i;*ffl«»l=fc % lt*BI**«fflLT*W«l»a)IB«a>-»i:-*-*o 

(9 0 a, 9 0 b) 0>g#^9 O b <DftjlT-&&M&-? 
;M» (f7*- *Xf») I*. ±«fPl6«2 0l=«tt**fC^*.' 

cfcaiC. Xt— S?«»««1 9Rtf^l/\^f-i?B»»24^LtZ 

5? 3 0S^^X/\7^;U^7 OCDZiA;frfn]^<Z>3£UU &tf 2&7c:fr6l 

ora*?^ ex. e y^fSj©m$K) -rfcfri* 

t2 0B. MttWWl* (9 0i, 9 Ob) *mvCZ-**h*^-t>3 
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±«fPtt*2 oici*;. z***i=«MLfc«M>«u «U 2 1 ***** 
n**. :©««J2i«i:tt. JM* 3 8 A , 

3 8 B©ttm*6#6*iMMfc U>X4 2©T*©*©«*1(D1MI 

(***>»> naa>u«^Rt=w*" l******* 

>««>«* i^*- ***** &mm& ■(*■***«?>• **® 

«***) ©*ft^-*©a«»*i=*^' c * c ** Att, * tt * (90a * 
90b) owaMtt^t^****"^****"*"** 2 * 01 ** cm 

fla>*Hi«»**fc± ot«*l=*Wt4.- 

t^^iAwmL, *o****iT*tM**t?i*. l 

(**«***> l*B7A(::***i**3fc«. -OS7AIC 
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a£trWUi"C&'S3b x €»* (i7 A cp©$It® 0>-3iS<Z>j£Pi <t 

jb*<j£-y, &§*ft^P L(D5fe^5ft(D7K(D;'£JtA<'t7XMWa®#ifi<Z>?l<fl> 

a^<fc y^< fe*-ittx.b*is. 

Z*tl=»U SIB3fe^3SPL£*£<Dffi»iSS#*^fc<* 0>j7t(£®7BEp 

jc *> it -5 ^ x h y * — ± * <£« i* -t? x / t) ± ffiij ic a z t4 ft -r titz & t 

fc$ 0 :zt\ j£P 2 (cfclt^^X K7^-*^<4SA^x/\wa®^-SJtL 
fc<£:3a)t3\ ^xy\*\e><Dt&-eiStoe>*Lfc7K*^Pi J^€>J&P2 ^flfrot 
Wlifcft-efe-S. c©J§£. ±M"J (£Pi icifilMig) [S<i:\ ±Sfc^& 
3t*ir#fc)frfc^*A<3tEWI=sS:y. TSSfifl (£P 2 Ic5fil*tt11) I5<!:^t, 

P 2 T"<X }&&mt (;UJ£#*|T) l*s 7K 
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&;fc>*>. S«***P Lfc>>x/\wi:(DPI©*Offi*j6<*<bL, ZO)J:?ttS 
tot« *^y 2 i-rtlcte* ^x/M&jfeafcM* 3k<D0fctft£$7— $ 

x/\w<©istt«ft!i»«*»cffla , r'S«i«^b»*^*tLrt^o 
«y 2 1 rtizi*. Miz s trificDafic^bflktttEA^bflkttt^/^^y — 

3fe&«±g<D-ii©l(lflM::oi\-C* H8A~11 0 B£#!!ILOOi&B.H-r<5c 
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EGA (I^/0^h"^0-/^ , 77'f^>h) fO^IAT^'f * > h 

^■l-c. ^iat^^v h^y-r^xts ±«iMi2oii, 

i8 AIC|±, z©^7Kte«lc^x/N^^-^WST*^»Lfci:#CD^*^ 

<d m & i - . 201*. Ag&sisa 7 6<Dimzmt&?z>£t*>i^ 

,^H6 2d, A«6 2e^iat. 5 4 . 1*01111**6 0 

Z<D&?lz s «»3lt^3RPL<3!>«inBfi«a)ffilWa)fti**»ftL*A < &- *<D£IW 

*L-C. W:£B#ffl«»***^ a^»a--;h3 2fci*7-^«FMa 
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«»S«2 Otf, /<;u^»6 2 aO)#/<;i/^<DfflS*ffll»-r*Ci:lcJ:yff«3 

h3 2<on»i=»L-cftiEtfty» 

g3 2 f <D^aiSP3 2 gT<D^7 «JT^>X (HUH) Lie < < fc& 0 £ 

fc> C(7)ii-£. ^7 iJ77>xii 1 ~2mmfIJt&<D-e7kl*-£<&M3S2J(::«fco 
T%JlM3 2f (^ttl«P3 2 g) <DPimz&ft£ tl&o 

±mmmw.2oi£ % xt-^mh 9i=itjg%€-£3.« 9x/\w±a>jff&tt 

JS^L— ^ hPUOTTCD^^HIcA^ffij^U— K2 2 at-^XAW 
<t(D^£Mi&^£-<!:l-fc<5>*^ ^iStl^U— h 2 2 a 

1*151^1^ C^^-efey. Mib^U— h 2 2 a i^lyWVfcroWBIt 1 mm*IJ£ 
^(D-e. L/>X4 2®TI37K^^L^(t§C<»:A^^^o 

fcfc.llUj&OXU •;h32h 1 ~32h 4 LtcS^I»5ll-«fe l ) #X 'J y h 
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Wte+Ztt * l=, 6 2b <H10«762 smse©^ 

<D*#. »«»a-yK3 2lWl:. *BO*4*fU>X4 2<DTI*n 

«|z*fc**t**3t. *OIBJW=««t-*/^^6 

fc**/<** 6 2 a ttWItl t U * »* P U 

©ftolCtt**- * E** 5 2 icWlW*/*** 6 2b <D**m««*-CH < - 

^utfit^ c©*5i=-r*fc- to7i/^f-*;w8Towt»i:, 
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tt«»t/B*l**lft*-r*Ci:36<a*L^. 

■ST®Y|**fi<D»»a«V r t-7l/\Af-9W8T(DY«*«IDMai 
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tanx l #*i-ri=, 3 2 g <o*m\~*m ufc«*i*. e o. k * y 
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& & £ y mmizm±x- # 3 . ■ 

AttSttttft (90a. 90b) ©ffl*l=»^<*-^^*- *~ hU 

So 

a. ±Mit2 0tt, ltaLfeMt>*3 8A, 3 8B 

fcT««fl)ii»fca>m«»AT*jWJf *. i**" 201 *' yi£,J 
2 i rti=«nA**iTi^t»aLfc^x/x±a)BB»fi*rti=feit**a>a«»# 

M IATfcU>X42(DWtWl**fl)tttl^t±E(D*(Dl« 
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^^M^a^o^a^ (ssg^m^itTK-oh) fctei+sa«ttii«>R 

f. £*!l»««2 0jd\ ±IBa. ~e. 0>4M£* ffi5£FpUP6-C 
Tfg»)£*U U>X4 2t^I/\Wi())FI(07K©SIW*^ |:: ^ 

*il=*y. '/afHII^T^evyiftCBC** JMga=*;hPUl=BLt 
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*«»««2 0l*. 77-^hVa!»>(Di*»i 

E3 8 Bid*. ^x/NWlc^S^x^3f-T> K-^-V 
•TSt. ±«»3S«20tt. 7f-^l^il 9lc»**«.* pFrS£<&J2M< 

M20lis K»««63$^Lr^IalJ|Rffl^^U56. Belftii'itt^u 



WO 2004/053955 



53 



PCT/JP2003/015675 



-K2 2 blcMifrr6te®£-ei$T£-tf. '*)i>7e 2c|H< 0 

6 4 |C/*;U?6 2 a £ Ztl^tlft LXmffiZtltz&mom&i^ 5 8 % £E&<D& 
i;\Xf-vWS T±fl)^x/\Wt0F B 1l:^ (7k) £tft$£-f <2>em^Hf 

oox-it. mw^^M7 4. &;g{*@«itttt7 4izjgffc 

£*Lfc@4l£tt6.6, REHlR^B&6 6 6 2 tlfMLTSfi!* 

tltzmWLO)m"RW 5 2. #IUiteW5 2(D&^*<5l®T3iitr&<D5fc^>'X;U^fc 
iflZcfco-CJfti* (7k) ^IelHR-r^lHli|R^1i^^$^-C^-&o 

6 9 . mn&m^ 6 9 |::/<;u:? 6 2 e LT*g^£*Lt:: 
MStilHlilX^ 6 0i~6 o 4 . ai^R#4ilfl!iiaiR«A<-t*i^*itttR*ttfcSft*«6» 
? h 3 2 ©X U*yh32hi~32h4 & J; o T*$Si!]lE]J|X«l1irf)<1ifi£ 

$*itL^o c©fflabnij|ji«*ic«fey. *i*igj|R««iz«fco-cisiJiJiL**i^ 

ofc^x/\W±<D#H*£l&* (EUR) -r^-t*^#^o **HB»IBI= 
&tzs Hftgifil OOt'lt ^DI^*I8 6JSLlfm%SX)U8 5ss 8 5 4 ^|C 
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*fc % Ifttt100ttt, U^^T-*;i«»1 1 ^XA7f-V 
Tfc^X/\^-S?WSTi:*raJUIL-C«*fil=»-*"*»»** t «'*** 1 

otfRltMU ^:o«Mll3 2 c©^fll=*«IHI»3 2 bflCttlt&'*L. 

co*ttiH03 2ba)X#a)***<«i©»»*y*<** L * * **** 

H»a=^3 2Wi:««**ifcWI=*« BttHHM 2 b<D*«l::l*« ffi 
nOT***^*-^*. ZLO^l^X. I^H OO -CI*, BKflft 

l>*. Zflt)*'*. SM**»3 2 c 3 2 b fcttu ^ h 

&(D$&M®&mm&WLiiz*'X^%<ntmmxto&o 

i^ilOOflt »»***P-L (IE5ilC|*U>X4 2) £*x 

/xwi©iB«>*«>a**«»»*« (i**^ 38A » 3 8B-ett«4*i*) 

■itflWWKlPL (IE5SIC(*U>X4 2) fc*X/\Wi:«>na>*a>E*«« 

BAftfr. ji*km=i** bam*** co o o o b) ©* 
tz. ja»fl-«^tt«w^* l s*** lfc2 ° fl)il *' ,!:/ * 38A ' 38 

BtDBtHBBfc*"*^ ^x/M<Di^ I LOB****** 1 ***"*" 
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«#(c«fc-6*a>|5)J|JHIiftt*<afefTL"Ctf*?*i*. S^flPL* 
il$tSWU>X4 2t^X/\Xf-vWST±<D'5lAWtfl)rilw s ^? 

^IJiA^iiffl^^-r. ^X/MA/Mlxaslt-SfigBJ^ I L<7>^«^^m4'txfcl+ 
&;£fi<01/nte (nli7K<D@fif^1 . 4) iCfcSMHfCSs d*ll=J:y»iS 

<DX*s «>xy\WJ:l=JWjBJ5<W»LT^-&it*l=l** ^(B#MW7K<&3i£*U~<*: y 
jftWttttlK O Oa, 9 0 b) fcJHtVfc^XMWCD:?* — *X ■ l^'JV? 
PL(Dr?§PiS (NA) £ J: y -ro^T-tMftS^[Rl± 
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£tc. 01 OA, Ml 0Bfr£t#fr3<J:?Ks m5&©lslilRlCffllNP>4X'5^ 
y&IslJ|R^a>Si5&laIM«*^ *x/\W<DiHtt*fl (■ 1 OA. Si OBT?l* 

't7X/\±l^@Ltc7KA^XyN0S«!llClsiya2 t t?CD^I»JliLT. ^X/N^m5H 
fcBffl$32g) ^OtO^ "J 77 >^^A h = 1 ~ 2 mmW < 



WO 2004/053955 PCT/JP2003/015675 

57 

36»-r*»ft^l=* IS^iPL (U>X42) £*X/\Wfca>IHl::*£* 
fatoJl'- K(2 2 a -2 2 ddHvT;h.fr)*®MI=**IM*"*" * t- C** 

-eo7K<75ssm^i»jJi-r§z«tAm^i:ft^o z^ic^y. Tessas i::jg@-r<5 

2 d i:^X/\Wi:a>l«IBI*3mmlSlTlClftS**tT^*«>-C. «t7X/\W#*S:§2 
i-^hPU M¥SPL) ©T^lCfc*««l^e»^X/\W*<S^=^ 

M©^+^^x/\wi»tt^u- H4:a>w©i«M!-*^aai-r*a>^ 

S^az^hPU (SMBat^P L(DU>X4 2) t*i itJ^U— h <h ©MIC* 
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iiR^icj:<s7k<Dis]iiR<Di^ic. K3 ztemz&nz*i&*<»m 

z*nzm.&2*itei>^tteV}mx*&>z>o m?u2* ±tmmmmxtiL. ±umm 

«2 0l*. ^I/\Xf-vWS T(D&m*PlZ. *0&®i?3\iiHzMLXl8LB3-- 

■t(D»M*lRll=KILr«ie3.= 'y hPU(DBtF^A^^IC^iil-r^*<0»*< 
Lx>X4 2<0T^f-^i:'5«fc5l-. /<;U^lf6 2a. 6 2 b 

w>i5fa(»ifo'fi\ztiLm.ir u ^ k 3 2 hi xt;c*tiz3iifi"^*fflaliia4RW-6 Oi 

X'J ? h3 2 h x ~3 2 h 4 s #X'J ^ hlC^®LfcMftt)Isll|X^6 0i-6 0 4 . 



PCT/JP2003/015675 

WO 2004/053955 

59 

■c*mi*. =.a*5izmm\*r* wn\wmt\.xc>*&#>*\^ ***** 

IZX'J *y h32hi~32h4 1 XiKDB 

sic jt o r i* ji^fc7K©j£jb< y ttH*(*#& < -c * fe^> o 

KftAtt**** < 9 ° a * 9 ° b) U^U-vaVl^^^SiSI* 
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««|c<fe*»i*©Ii|J|Jl»ft^Jfe1f LTff43*t*»^l=ik'<'C. 

^x/\£&&S (7>P-KM^o-Ktti) ttefcH^fc 

£^x/\©P- Kttli UilM<te«£^x/\cDT>P- Ftt«fc LTtifiktV 
Z(D«fc5fc-£:l** hPU0^^x/NXf-i?WST CfcyjE 

aiztt. ffiflft^U-h) ©iB«fca>ll**W*LT, *x/\p-K*. T>p 

t?3iaT?**o CL(D»*» ^x/\<DT>P— KtML p— Ktt«"CI*» 

7=?4 * > h + . S^i-^ h P Ua>5fe4jBA^Sb^^- h2 2 a~2 2 d(D^ 

^©T% XfV?-7>K - ^4F-^>**©»*»W^«>^*' :: *'W*® 
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4 2f5X/\Wfc<D|Ul(Dffi* (7-*>^-r**>*> tt/3mmttlt<t 
otl ^©tf, je©U>X4 2fc^IMWfc©IBI=**««M"*l=*y«i»* 

U>X4 2T3^6a)*(DJim*l»it-r*-i:A«-C#*. = Ox/nX^t 
>X4 2<DBl* (M32f) k^#fct*:a=;f««^^ 
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iJRSTtU, M?U£ftm¥-2- 1 6 6 7 1 7#<a$gfc£*l::|ig^£;K<&s U 
£ C £: L l\ C © J; o icf * i: >% 1 /<5» - > <tH 2 — > t <Dfi\X. 

4 2) tii7- ZtiLFMtOmiZ^ ik&mtzLtzVtmX'. l/f^jl,77^> 

*fc. ±ummmmxit. mmmmtLxo>3Lmmmw.2otf\ ^m^v 

3 8 A. 3 8 BVtmifeZk (JS^ft^PL (b>X4 2) <f7X/\W£a>FiU 

2) t^x/NwtcoFB^TKo^jgts^g^^iiijfiiic^ixT, ±m&&mmm 



WO 2004/053955 



63 



PCT/JP2003/015675 



# * # t * . #j x. ce Btr jio m zmmiz & it £ y^o^m^^. itm* itm\z> w.& 

I c k x h ^ is— ± x {£ S £ ^ to -5 5£ £ ffi r £ & l * o 
£7c7k(£>;ag^b *llj£&tti$ (9 0 a, 9 Ob) (DstMlz 
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;SJS-t2V9-3 8A. 3 8B(DaJ*l=»^t^*A*** (90a. 9 O b ) (O 
ffl £fr 5 J= 3 1- L X t & t x o 

i/5zru— isa^mmx&toxftgs zommzm^x. z-^^t 
h 3 o (D&wizun'? % * 3 i~ lt t ai^o 

36t*c *«*i=i** (smutis) (ff*iwt) 1=*-^ 
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2 e l*»r5£IH*-C Htt * 4vC I* * * © i: * * - 
Hi 1 A-B1 1 Fl=tt, «2©«WH«t«*«3W«l=*H-*lo©?/ 
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OOti*(OTs X^r— MIOSES 1 Qlc.fcy^x/xx-r— i*WSTA«Btt.**i 

cu^iURat;aie***PL*^L-ciBw*i LA<fia*t**i*^x/\' 

=:»/ hPU<0ttffla>tt^ff5 8^LT^X/\W±|C7jC*^l&$tt-g)«feaJ-, 

*&7Kfioa>/^i/^si6 2 a $^-r«5#/^u^a)gajgiis*^T5o 'za>H 1 1 A 

I A£ili£-f &SP#I*. #lZ7KKgfr*i:fe#S<t£:oT^£>o 

«./t;u?©WMME*frd. -©*§£> $&7K<0fe^l3^!|7;^<!:$*tfc/^^l¥ 
6 2a ^ft^-r^/^u^t. fi^a-*; HPUdHU -ISI3:***«:MlcRlt 
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* * r> iz^^Mt^xmy^t^xu^unmm 2 o 1= * y . 

1 1 A~@1 1 E©**tatl=tt*J:9l=. i«Wa2 0l=J:ot*»tfll 

^ v e > y nfli 1 1m y ® l#*>*u * x / xw±©«*©b«ii« * ^ * © 
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*LfcB**I L<DB»«*I A«lit*llltt, U^4 2^XAWt(0 

*a v h*«©«*fl>»** W^PL©U>X4 2^XAWt(DFIi: 
vXh) (DI«htf*4M=»lttfi1"-*l=BB+*. B«'*I L<Da**©«T 

*^2©«i»«cD»*««-ei** B*HMt.A©BB 

^ fCs |fa©i*gMI^ l J -^X/\W(DtI*l6l<0^filA^Sl3 2 f fl) 
»otU^42i-)lAWtfl)|ll«attl*. *<Dfc*>, ^x/\W±C=«**« 
HuS£0>SS 1 * *rSB©«»Bft«BI= * y »B^ = ^ »" p u 
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(c«fc&*tf>tE]JlRa<5t7L-Cl^o Z(Dtz&>. ^x/\W_hO)^^ (Ui?XI-) 

ySfgl-'^PU (W^PLfl)U>X4 2) ^I/Uf-vWS T 
±<D^X/AWtO)IBI**t?JBft3 2 f 05rtffl|C«^X/\W(D&M;&lRl(^S*;fil) 
d!>«*«fr&**«IIH&**U ^X/\W$^»^-t±^|5|IICU>X4 2 t^X/xW 
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8 7b*KW"Ct,Al*. C<D*S. ft«P36*»ft10Et**lfettfly87 
a. 8 7 b-ett«6*lfc#*«rtl=«*n3 6I=»J6LT@J|R«6 2## 1 * 

5:iiLtt&l>. C<D»*. «|ftP3 6*i;iBJfc*5 2©«y«AI*, flJ 

ttft#£U *(D<fc J 5fc*lt£'3*;' KD*I=I±. Bl2Wa9h««SA 
„ ©j:aiz#j£**rtia>-y-^Xtfflh«)^a v US* C!?x/\W±a>rt»a>$/a 
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